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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the test time 
and to reduce the chip cost by providing a dummy 
memory cell in which an internal memory value is fixed 
outside a memory cell being remotest from decoders of 
word lines and bit lines of an address signal, and enabling 
a test of word lines and bit lines to be performed by only 
reading successively data of a dummy memory cell at 
the time of a test. 

SOLUTION: When a bit line is tested, a row decoder 2 
prohibits decoding operation of a row address signal by a 
test signal TSTC and starts a word line WLD connected 
to a dummy cell 4 in a timing being the same as that of a 
normal word line. A column address signal is varied in 
this state, bit line is successively selected, data of the 
dummy cell 4 is read out (n) times, verified with an 
internal memory value in the dummy cell 4 previously 
set, and a test is performed. In the same way, a word 
test is performed. Thus, as a simple test is performed by 
selecting simply and successively word lines and bit 
lines, a test can be performed in a short time. 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor memory characterized by providing the memory cell prepared in the 
crossover part of two or more word lines and the bit line with which the address signal inputted is 
decoded and chosen from the exterior, and a this each word line and each bit line, and providing the 
memory cell of the dummy with which the internal-storage value was fixed to the outside of the furthest 
memory cell from the decoder of the word line of said address signal, and a bit line. 
[Claim 2] The memory cell of a dummy according to claim 1 is the semiconductor memory 
characterized by connecting with the bit line pair of the complementation chosen by the trial means, and 
connecting with the word line with which the address signal inputted from the outside is decoded and 
chosen. 

[Claim 3] The memory cell of a dummy according to claim 1 is the semiconductor memory 
characterized by connecting with the word line chosen by the trial means, and connecting with the bit 
line of the complementation with which the address signal into which a transmission transistor is 
inputted from the outside is decoded and chosen. 

[Claim 4] The source or a drain is connected to the memory cell of said dummy at one bit line. The 
transmission transistor to which the word line chosen at the time of the word line with which the address 
signal inputted from the outside is decoded and chosen, or a trial is connected is prepared in the gate. 
With the terminal connected to the bit line of this transmission transistor, the terminal by the side of 
reverse is being fixed to the first supply voltage. The semiconductor memory characterized by fixing the 
terminal by the side of reverse to the second supply voltage with the terminal connected to the bit line of 
a transmission transistor with the same configuration as another bit line. 

[Claim 5] It is the semiconductor memory which the transistor which constitutes the memory cell of said 
dummy is a single conductivity type, has been arranged to the same well field, and was characterized by 
this well field enclosing the perimeter of a memory cell array continuously. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the simple trial of a word line and a bit line 

about a semiconductor memory. 

[0002] 

[Description of the Prior Art] As the conventional semiconductor memory is shown in the block diagram 
of the memory cell circumference of drawin g 2 , the signal with which the PURIDE code of the address 
signal inputted from the outside was carried out is inputted into the low decoder 2 as a line address 
signal, and this low decoder decodes a line address signal further, and chooses one in WLm from m 
u m mf^vF''' '^^ ^^^^ ^^^^^'^ ^ "^^^^ considered as the input the train address signal to which 
the PURIDE code of the address signal similarly inputted from the outside on the other hand was carried 
out chooses one m BLn from n bit lines BLl . Although it may be 2 data lines of 1 set of 
complementation, since it is easy, one bit line is displayed. The configuration of the circumference of 
ttie memory cell of the semiconductor memory shown in drawing 2 is the same also at ROM (Read Only 
Memory) read-only also at RAM (Random Access Memory) in which writing/read-out is possible In 
order to perform the performance test of the semiconductor memory shown in drawing 2 it is carried 
out by choosing one bit line (one pair) at the same time it chooses one word line, writing data and 
taking collating of a I / 0 data. Since the written-in data are read and data are collated once as for the 
n^t-? ^ beginning to read data several mx n times and, as for the case of 

RAM, that you may collate with expected value only writes in data, it will think simply and about 2 
times [ of ROM ] test time will start. Moreover, since memory space also followed the one way of 
mcrease and had to stop also having to spare huge time amount also for the test time of a semiconductor 
device m connection with it with detailed-izing of a semi-conductor process in recent years it will lead 
also to the cost rise of a semiconductor device. 
[0003] 

[Problem(s) to be Solved by the Invention] The same trial is performed, also after a semiconductor 
device usually examines to all memory cells in the state of a wafer and is packed by the mold article etc 
Test time for that will rebound upon the cost of a semiconductor device directly. Then, although 
compaction of test time is required, by the conventional approach, it must examine to all memory cells 
and there is a fault that shortening of test time cannot be attained 
[0004] 

[Means for Solving the Problem] It is characterized by providing the memory cell prepared in the 
crossover part of two or more word lines and the bit line with which the address signal inputted is 
decoded and chosen from the exterior, and a this each word line and each bit line, and providing the 
memory cell of the dummy with which the intemal-storage value was fixed to the outside of the furthest 
memory cell from the decoder of the word line of said address signal, and a bit Ime 
[0005] 

[Embodiment of the Invention] Next, this invention is explained with reference to a drawing. Drawing 1 
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IS the block diagram of the memory cell circumference in one example of this invention. The array of 
= the memory cell by which one in drawing has been arranged in the shape of [ of a m line n train ] a 
rnatrix, the low decoder as which 2 chooses a word line, the column decoder as which 3 chooses a bit 
line, and 4 and 5 are the memory cells of the dummy with which the internal-storage value was fixed. 
The address signal inputted fi-om the semiconductor device exterior in normal operation is inputted into 
the back low decoder 2 by which the PURIDE code was carried out if needed as a line address signal 
through an address input circuit. In response, a low decoder performs decoding actuation further, and 
chooses only one word line from firom among m word lines WLl to WLm(s). The address signal' 
similarly inputted from the exterior should pass an address input circuit. By being inputted into the back 
column decoder 3 by which the PURIDE code was carried out if needed as a train address signal, and a 
column decoder's performing decoding actuation further, and choosing one in BLn (one pair) from n bit 
lines (n pairs) BLl The memory cell which exists in the intersection of the selected word line and a bit 
line becomes active, and read-out and writing are attained to a memory cell. The above actuation is as 
unchanging as the conventional semiconductor memory. Next, when examining a semi-conductor, and a 
test signal is inputted from the semiconductor device exterior and a bit line is examined. Stimulus TSTC 
is inputted into the low decoder 2, and a low decoder starts the word line WLd which forbids decoding 
actuation of a line address signal and is connected to the dummy cell 4 to the same timing as the usual 
word line. A train address signal is changed in this condition, sequential selection of the bit line is made, 
the data of a dummy memory cell are read n times, and it examines by collating with the internal-storage 
value of the memory cell of the dummy set up beforehand. Since similarly Stimulus TSTR is inputted 
into the colunrn decoder 3 when examining a word line, a column decoder chooses the bit line BLd 
which forbids decoding actuation of a train address signal and is connected to the dummy cell 5 to the 
same timing as the usual bit line. A line address signal is changed in this condition, sequential selection 
of the word line is made, the data of a dummy memory cell are read m times, and it examines by 
collating with the internal-storage value of the memory cell of the dummy set up beforehand. Thus, 
since a simple trial is performed by making the single selection of a word line and the bit line one by one 
(m+n), the trial of a short time of reading the data of a time dummy cell is attained. 
[0006] Drawing 3 shows some circuit diagrams of the memory cell array in drawing 1 , and a dummy 
cell. The memory cells 11-14 surrounded witii the wavy line are memory cells of the perfect CMOS 
mold which consists of a load transistor which consists of the transmission transistor and drive transistor 
which consist of two N channel mold transistors each, and two P channel mold transistors. Although the 
memory cell of a perfect CMOS mold is used by a diagram, the thing whose load transistor is TFT, or 
the thing of a high resistance mold is also available. 41 to 44 is the N channel mold transistor connected 
to the word line WLd chosen at the time of the trial of a bit line in the gate, and is the dummy cell by 
which a drain or the source was connected to bit line pair XBLn-l/BLn-1 and XBLn/BLn of the 
complementation, and another terminal was connected to power-source potential or touch-down 
potential. 51 to 54 is the N channel mold transistor connected to the word line chosen at the time of 
riormal operation in the gate, and is the dummy cell by which a drain or the source was connected to bit 
line pair XBLd/BLnd of the complementation chosen at the time of a trial, and another terminal was 
connected to power-source potential or touch-down potential. The usual actuation is first explained 
using drawing 3 . The transmission transistor of the memory cell which it is inputted into the back low 
decoder to which the PURIDE code of the address signal inputted fi-om the semiconductor device 
exterior was carried out through the address input circuit if needed as a line address signal, a low 
decoder performs decoding acttiation further in response, the inside of m word lines WLl to WLm to 
one word line is chosen, and logical level becomes "H", and is connected to this woid line turns on. The 
address signal similarly inputted from the exterior should pass an address input circuit. By being 
inputted into the back column decoder by which the PURIDE code was carried out if needed as a train 
address signal, and a column decoder's performing decoding actuation fiorther, and choosing one pair in 
XBLn/BLn fi-om n pairs of bit lines XBLl/BLl The memory cell which exists in the intersection of the 
selected word line and a bit line becomes active, and read-out and writing are attained to a memory cell. 
For example, if a word line WLl and bit line XBLn-l/BLn-1 are chosen, although access becomes 
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^ possible to a memory cell 1 1 and not being displayed on drawing, when reading data, the potential 
difference of the storage node of a memory cell will appear in a bit line pair through a transmission 
transistor, and will amplify this very small potential difference with a sense amplifier. "0" data will be 
held at the memory cell by which potential lower than XBLn-1 appears in BLn-1, and the storage node 
of the memory cell connected to XBLn-1 through the transmission transistor corresponds to it if the 
node by the side of "H" level and reverse is "L" level. Conversely, " I " data will be held at the memoiy 
cell to which the storage node of the memory cell connected to XBLn-1 through the transmission 
transistor corresponds if the node by the side of "L" level and reverse is "H" level. The potential which 
the large potential difference attached from the light buffer connected to the selected bit line at the time 
of the writing of data is given to a bit line pair, and is written in a memory cell as logical data through a 
transmission transistor. That is, in writing "0" data in a memoiy cell, the potential of "L" level is given 
to "H" level and XBLn-1 BLn-1, and the reverse potential is given to write in "1." The conventional 
semiconductor memory writes the data of a specific pattern in a memory cell by such actuation at the 
time of a trial, by reading data from a memory cell, takes collating of data within a testing device, and 
judges the quality of a semiconductor memory. However, if the memory cell of the dummy of drawing 3 
which is one example of this invention is used, it is not necessary to write in data. When examining a bit 
line first, only the dummy word line WLd is chosen to the same timing as the usual word line, and it 
nses on "H" level. Next, by changmg the train address signal given from the outside, sequential 
selection of the bit line is made from XBLl/BLl to XBLn/BLn, the data of a dummy memoiy cell are 
read n times, and it examines by collating with the internal-storage value of the memory cell of the 
dummy set up beforehand. Similarly, when examining a word line, dunomy bit line XBLd/BLd is chosen 
to the same timing as the usual bit line. The line address signal given from the outside in this condition 
is changed, sequential selection of the word line is made from WLl to WLm, the data of a dummy 
memory cell are read m times, and it examines by collating with the internal-storage value of the 
memory cell of the dummy set up beforehand, namely, the time of a bit line trial -- a bit line - if 
sequential selection of XBLn-1 /BLn-1 and XBLn/BLn is made unless which short defect can be found ~ 
XBLn-1 ~ the potential of "L" level, and BLn-1 - " ~ since the potential of H" level appears, "1" data is 
read ~ XBLn - the potential of "H" level, and BLn - "L" ~ since the potential of level appears, "0" data 
will be read. Since the potential of "L" level will appear in the potential of "H" level, and BLd at XBLd 
if " 1 " data is read and WL2 is chosen, since the potential of "H" level will appear in the potential of "L" 
level, and BLd at XBLd if WLl is chosen as long as there are no defects, such as an open circuit of a 
word line, similarly also at the time of a word line trial, "0" data will be read. Thus, in a conventional 
test method and a conventional semiconductor memory, after writing data in the minimum (mxn) time 
memory cell, these data must be read, data must be collated and access of the minimum (2xmxn) time is 
[ as opposed to / in a simple trial / a memory cell ] needed. On the other hand, since what is necessary is 
to read data and just to collate by access of a time, if the semiconductor memory in the example of this 
invention is used (m+n), the time amount concerning a trial is shortened sharply, and it can contribute to 
reduction of a manufacturing cost, so that the bit capacity of a semiconductor memory is large. 
[0007] Drawing 4 is the schematic diagram of the pattern of the well field of the semi-conductor 
substrate of the memory cell array in one example of this invention. This drawing shows the well field at 
the time of using the memory cell of a perfect CMOS mold, and, as for the field 6 of a null, the N 
channel mold transistor of N well field in which a P channel mold transistor is formed, and the field 7 of 
a hatch way is P well field formed. In drawing 4 , although a part of memory cell array is displayed, a 
dummy memory cell is formed in P well field of the outermost periphery, and the surface and the right- 
hand side of a memory cell are surrounded continuously. In order to raise the degree of integration of a 
semiconductor device generally, v^dthin the memory cell array, the layout pattern is dense and has 
become a non-dense from a viewpoint of the improvement in the yield compared with the memory cell 
array in circumference circuits, such as an I/O circuit. A well field becomes thin according to retreat or a 
loading effect of a resist etc., and it can also become the cause of leak, such the boundary of roughness 
and fineness, i.e., the periphery section of a memoiy cell array. Moreover, in order to prevent destroying 
the data with which the shake of supply voltage when a circumference circuit operates was memorized 
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by the memory cell, the guard ring containing a dummy memory cell is arranged from the former at the 
peripheiy of a memory cell array. However, the conventional dummy was a dummy of only a 
configuration simply and there were many objects with which the diffusion field has only been arranged, 
and objects which carry out the voltage clamp of the gate electrode even if the transistor is formed, or 
have floated the source drain. Moreover, if the location arranged does not enclose the perimeter of a 
MEMORIZERU array, either but was made to correspond to drawing 4 , it will have been arranged only 
at the surface of a memory cell array in many cases. However, in drawin g 4 which is the example of this 
invention, since the field which arranged the dummy memory cell conventionally is used effectively, a 
semiconductor chip does not become large. Moreover, two sides of the memory cell array by which a 
dummy memory cell adjoins a circumference circuit are surrounded, and there is also a merit of it being 
strong also to leak between wells since the well field which forms the transistor of a dummy memory 
cell can be arranged continuously, and being hard to be influenced from a circumference circuit. 
[0008] 

[Effect of the Invention] As explained above, the trial of a word line and a bit line is possible only by 
readmg this fixed data one by one at the time of the trial of a semiconductor memory by arranging the 
memory cell of the dummy with which the internal-storage value was fixed to the outside of the furthest 
memory cell from the decoder of a word line and a bit line, and there are compaction of test time and 
effectiveness that reduction of chip cost can be aimed at fiirther. Moreover, it is effective in the ability to 
offer the memory cell which cannot receive the noise from a circumference circuit easily, without a chip 
area becoming large since the above-mentioned dummy cell has been arranged in the location which 
arranges the conventional configuration dummy. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the simple trial of a word line and a bit line 
about a semiconductor memory. 
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PRIOR ART 



[Description of the Prior Art] As the conventional semiconductor memory is shown in the block diagram 
of the memory cell circumference of drawuig.! , the signal with which the PURIDE code of the address 
signal inputted from the outside was carried out is inputted into the low decoder 2 as a line address 
signal, and this low decoder decodes a line address signal further, and chooses one in WLm from m 
word lines WLl. The column decoder 3 which considered as the input the train address signal to which 
the PURIDE code of the address signal similarly inputted from the outside on the other hand was carried 
out chooses one in BLn from n bit lines BLl. Although it may be 2 date lines of 1 set of 
complementation, since it is easy, one bit line is displayed. The configuration of the circumference of 
the memory cell of the semiconductor memory shown in drawing 2 is the same also at ROM (Read Only 
Memory) read-only also at RAM (Random Access Memory) in which writing/read-out is possible. In 
order to perform the performance test of the semiconductor memory shown in drawing 2 , it is carried 
out by choosing one bit line (one pair) at the same time it chooses one word line, writing data, and 
taking collating of a I / O data. Since the written-in date are read and data are collated once, as for the 
case of ROM, a memory cell array is beginning to read date several mx n times and, as for the case of 
RAM, that you may collate with expected value only writes in date, it will think simply and about 2 
times [ of ROM ] test time will start. Moreover, since memory space also followed the one way of 
increase and had to stop also having to spare huge time amount also for the test time of a semiconductor 
device in connection with it with deteiled-izing of a semi-conductor process in recent years, it will lead 
also to the cost rise of a semiconductor device. 
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EFFECT OF THE INVENTION 



IT^l l r ZT ^ As explained above, the trial of a word line and a bit line is possible only by 
reading this fixed data one by one at the time of the trial of a semiconductor memory by ie 
memory cell of the dummy with which the internal-storage value was fixed to Stside^f?hl fi.5.Lt 
memory cell from the decoder of a word line and a bit line, and compa^^^^^^^^^^^ 

offer the memory cell which cannot receive the noise from a circumference circuit easily withora chin 
area beconung large smce the above-mentioned dummy cell has been arranged in the locLtTon ^^^^ 
arranges the conventional configuration dummy ^ " 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The same trial is performed, also after a semiconductor 
device usually examines to all memory cells m the state of a wafer and is packed by the mold article etc. 
Test time for that will rebound upon the cost of a semiconductor device directly. Then, although 
compaction of test time is required, by the conventional approach, it must examine to all memory cells 
and there is a fault that shortening of test time cannot be attained. 
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MEANS 



[Means for Solving the Problem] It is characterized by providing the memory cell prepared in the 
crossover part of two or more word lines and the bit line with which the address signal inputted is 
decoded and chosen from the exterior, and a this each word line and each bit line, and providing the 
memory cell of the dummy with which the intemal-storage value was fixed to the outside of the furthest 
memory cell from the decoder of the word line of said address signal, and a bit line. 
[0005] 

[Embodiment of the Invention] Next, this invention is explained with reference to a dravsdng. Drawing 1 
is the block diagram of the memory cell circumference in one example of this invention. The array of 
the memoiy cell by which one in drawing has been arranged in the shape of [ of a m line n train ] a 
matrix, the low decoder as which 2 chooses a word line, the column decoder as which 3 chooses a bit 
line, and 4 and 5 are the memory cells of the dummy with which the internal-storage value was fixed. 
The address signal inputted from the semiconductor device exterior in normal operation is inputted into 
the back low decoder 2 by which the PURIDE code was carried out if needed as a line address signal 
through an address input circuit. In response, a low decoder performs decoding actuation further, and 
chooses only one word line from from among m word lines WLl to WLm(s). The address signal 
similarly inputted from the exterior should pass an address input circuit. By being inputted into the back 
column decoder 3 by which the PURIDE code was carried out if needed as a train address signal, and a 
column decoder's performing decoding actuation further, and choosing one in BLn (one pair) from n bit 
lines (n pairs) BLl The memory cell which exists in the intersection of the selected word line and a bit 
line becomes active, and read-out and writing are attained to a memory cell. The above actuation is as 
unchanging as the conventional semiconductor memory. Next, when examining a semi-conductor, and a 
test signal is inputted from the semiconductor device exterior and a bit line is examined. Stimulus TSTC 
is inputted into the low decoder 2, and a low decoder starts the word line WLd which forbids decoding 
actuation of a line address signal and is connected to the dummy -cell 4 to the same timing as the usual 
word line, A train address signal is changed m this condition, sequential selection of the bit line is made, 
the data of a dummy memory cell are read n times, and it examines by collating with the internal-storage 
value of the memory cell of the dummy set up beforehand. Since similarly Stimulus TSTR is inputted 
into the column decoder 3 when examining a word line, a column decoder chooses the bit line BLd 
which forbids decoding actuation of a train address signal and is connected to the dummy cell 5 to the 
same timing as the usual bit line. A line address signal is changed in this condition, sequential selection 
of the word line is made, the data of a dummy memory cell are read m times, and it examines by 
collating with the internal-storage value of the memory cell of the dummy set up beforehand. Thus, 
since a simple trial is performed by making the single selection of a word line and the bit line one by one 
(m+n), the trial of a short time of reading the data of a time dummy cell is attained. 
[0006] Drawing 3 shows some circuit diagrams of the memory cell array in drawing 1 , and a dummy 
cell. The memory cells 11-14 surrounded with the wavy line are memory cells of the perfect CMOS 
mold which consists of a load transistor which consists of the transmission transistor and drive transistor 
which consist of two N channel mold transistors each, and two P channel mold transistors. Although the 
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memory cell of a perfect CMOS mold is used by a diagram, the thing whose load transistor is TFT, or 
? the thing of a high resistance mold is also available. 41 to 44 is the N channel mold transistor connected 
to the word line WLd chosen at the time of the trial of a bit line in the gate, and is the dummy cell by 
which a drain or the source was connected to bit line pair XBLn-l/BLn-1 and XBLn/BLn of the 
complementation, and another terminal was connected to power-source potential or touch-down 
potential. 51 to 54 is the N channel mold transistor connected to the word line chosen at the time of 
normal operation in the gate, and is the dummy cell by which a drain or the source was connected to bit 
line pair XBLd/BLnd of the complementation chosen at the time of a trial, and another terminal was 
connected to power-source potential or touch-down potential. The usual actuation is first explained 
using drawing 3 . The transmission transistor of the memory cell which it is inputted into the back low 
decoder to which the PURIDE code of the address signal inputted from the semiconductor device 
exterior was carried out through the address input circuit if needed as a line address signal, a low 
decoder performs decoding actuation flirther in response, the inside of m word lines WLl to WLm to 
one word hne is chosen, and logical level becomes "H", and is connected to this word line turns on. The 
address signal similarly inputted from the exterior should pass an address input circuit. By being 
inputted into the back column decoder by which the PURIDE code was carried out if needed as a train 
address signal, and a column decoder's performing decoding actuation further, and choosing one pair in 
XBLn/BLn from n pairs of bit lines XBLl/BLl The memory cell which exists in the intersection of the 
selected word line and a bit line becomes active, and read-out and writing are attained to a memory cell. 
For example, if a word line WLl and bit line XBLn-l/BLn-1 are chosen, although access becomes 
possible to a memory cell 1 1 and not being displayed on drawing, when reading data, the potential 
difference of the storage node of a memory cell will appear in a bit line pair through a transmission 
transistor, and will amplify this very small potential difference mHi a sense amplifier. "0" data will be 
held at the memory cell by which potential lower than XBLn-1 appears in BLn-1, and the storage node 
of the memory cell connected to XBLn-1 through the transmission transistor corresponds to it if the 
node by the side of "H" level and reverse is "L" level. Conversely, " 1 " data will be held at the memory 
cell to which the storage node of the memory cell connected to XBLn-1 through the transmission 
transistor corresponds if the node by the side of "L" level and reverse is "H" level. The potential which 
the large potential difference attached from the light buffer connected to the selected bit line at the time 
of the writing of data is given to a bit line pair, and is vmtten in a memory cell as logical data through a 
transmission transistor. That is, in writing "0" data in a memory cell, the potential of "L" level is given 
to "H" level and XBLn-1 BLn-1, and the reverse potential is given to write in "1." The conventional 
semiconductor memory writes the data of a specific pattern in a memory cell by such actuation at the 
time of a trial, by reading data from a memory cell, takes collating of data v^thin a testing device, and 
judges the quality of a semiconductor memory. However, if the memory cell of the dummy of drawing 3 
which is one example of this invention is used, it is not necessary to write in data. When examining a bit 
line first, only the dummy word line WLd is chosen to the same timing as the usual word line, and it 
rises on "H" level. Next, by changing the train address signal given from the outside, sequential 
selection of the bit line is made from XBLl/BLl to XBLn/BLn, the data of a dummy memory cell are 
read n times, and it examines by collating with the internal-storage value of the memory cell of the 
dummy set up beforehand. Similarly, when examining a word line, dimimy bit line XBLd/BLd is chosen 
to the same timing as the usual bit line. The line address signal given from the outside in this condition 
is changed, sequential selection of the word line is made from WLl to WLm, the data of a dummy 
memory cell are read m times, and it examines by collating with the internal-storage value of the 
memory cell of the dummy set up beforehand, namely, the time of a bit line trial - a bit line - if 
sequential selection of XBLn-l/BLn-1 and XBLn/BLn is made unless which short defect can be found - 
XBLn-1 - the potential of "L" level, and BLn-1 - " - since the potential of H" level appears, "1" data is 
read - XBLn - the potential of "H" level, and BLn - "L" smce the potential of level appears, "0" data 
will be read. Since the potential of "L" level will appear in the potential of "H" level, and BLd at XBLd 
if "1" data is read and WL2 is chosen, since the potential of "H" level will appear in the potential of "L" 
level, and BLd at XBLd if WLl is chosen as long as there are no defects, such as an open circuit of a 
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word line, similarly also at the time of a word line trial, "0" data will be read. Thus, in a conventional 
^test method and a conventional semiconductor memory, after writing data in the minimum (mxn) time 
memory cell, these data must be read, data must be collated and access of the minimum (2xmxn) time is 
[ as opposed to / in a simple trial / a memory cell ] needed. On the other hand, since what is necessary is 
to read data and just to collate by access of a time, if the semiconductor memory in the example of this 
invention is used (m+n), the time amount concerning a trial is shortened sharply, and it can contribute to 
reduction of a manufacturing cost, so that the bit capacity of a semiconductor memory is large. 
[0007] Drawing 4 is the schematic diagram of the pattern of the well field of the semi-conductor 
substrate of the memory cell array in one example of this invention. This drawing shows the well field at 
the time of using the memory cell of a perfect CMOS mold, and, as for the field 6 of a null, the N 
channel mold transistor of N well field in which a P channel mold transistor is formed, and the field 7 of 
a hatch way is P well field formed. In drawing 4 , although a part of memory cell array is displayed, a 
dummy memory cell is formed in P well field of the outermost periphery, and the surface and the right- 
hand side of a memory cell are surrounded continuously. In order to raise the degree of integration of a 
semiconductor device generally, within the memory cell array, the layout pattern is dense and has 
become a non-dense from a viewpoint of the improvement in the yield compared with the memory cell 
array in circumference circuits, such as an I/O circuit. A well field becomes thin according to retreat or a 
loading effect of a resist etc., and it can also become the cause of leak, such the boundary of roughness 
and fineness, i.e., the periphery section of a memory cell array. Moreover, in order to prevent destroying 
the data with which the shake of supply voltage when a circumference circuit operates was memorized 
by the memory cell, the guard ring containing a dummy memory cell is arranged fi-om the former at the 
periphery of a memory cell array. However, the conventional dummy was a dummy of only a 
configuration simply and there were many objects with which the diffusion field has only been arranged, 
and objects which carry out the voltage clamp of the gate electrode even if the transistor is formed, or 
have floated the source drain. Moreover, if the location arranged does not enclose the perimeter of a 
MEMORIZERU array, either but was made to correspond to drawing 4 , it will have been arranged only 
at the surface of a memory cell array in many cases. However, in drawing . 4 which is the example of this 
invention, since the field which arranged the dummy memory cell conventionally is used effectively, a 
semiconductor chip does not become large. Moreover, two sides of the memory cell array by which a 
dummy memory cell adjoins a circumference circuit are surrounded, and there is also a merit of it being 
strong also to leak between wells since the well field which forms the transistor of a dununy memory 
cell can be arranged continuously, and being hard to be influenced from a circumference circuit. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[DmwingJJ The block diagram of the memory cell circumference in the example of this invention. 

Ltowing 2J The conventional block diagram of the memory cell circumference. 

[Drawing 3] The circuit diagram of the memory cell neighborhood of the dummy in the example of this 

invention. 

[Drawing^. The well plot plan of the memory cell neighborhood of the dummy in the example of this 
invention. 

[Description of Notations] 

1 Memory Cell Array 

2 Low Decoder 

3 Column Decoder 

4 Five Dummy cell 

1 U14 Perfect CMOS mold memory cell 
41-44, 51-54 N channel mold transistor 

6 N Well Field 

7 P Well Field 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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